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RESULTS OF INVESTIGATIONS ON A 0.O!O-SCALE MODEL

, OF THE CONFIGURATION 3 SPACE SHUTTLE ORBITER
!
!
t. AND EXTERNAL TANK IN THE NASA/AMES RESEARCH CENTER

:--- 3.5-FOOT HYPERSONIC WIND TUNNEL (IAlS)

By M.T. Petrozzi, M_ D. Milam and J. A. Mellenthin _

ABSTRACT

t
|

Experimental aerodynamic investigations were conducted _n the IL_SA/

_ Ames 3.5-Foot Hypersonic Wind Tunnel during the period of October i0 • ,

':, through October 15, 1973. The model used for this test was a 0.010-scale :

of the Configuration 3 Space Shuttle Orbiter and the External Tank. "

Six-component aerodynamic force and moment data were recorded over

an angle of attack range from -8° to +30° at-O ° and 5° angles of side-

slip. Data was also recorded during beta sweeps of -8° to +I0° at angles !

0° and 30°. All testing was done at Mach 7.3.of attack of -i0°, , ?

Various elevon, rudder and orbiter to external tank attaching struc-

i

" tures and fairings were tested to determine longitudinal and lateral- -

directional stsbility characteristics. Non-metric exhaust plumes were i
|

•installed during a portion of the testing to determine the effects of _

the main propulsion system rocket plumes,

Base pressures on the external_tank, which were monitored through

tubing internally routed through the external tank and orbiter4fwere found _

" to he questionable during the first i0 r_ns. Externally mounted $_blng

:,, was installed prior to run ii and the test series were completed using

• .ASA/A es /ING PAGE BLANK NOT FILMED
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that tubing configuration for the e;._ern.-_!tank base pressures. Subse-

quent to run 18, when the non-metric plumes were installed, all base

pressures were monitored through externally routed tubing. See the

DATA REDUCTION section for addition_l information.
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N_CTA_'RE
General i

SADSAC

SYMBOL SYMBOL D_INITION
i

_ a speed of sound; m/sac, ft/aec 1

CP pressure coefficient; (Pl P_)/q
I

M MACH Ms ch number; V/a !

p pressure; N/m 2, psf

q QCNSM) dynamic pressure; 1/2pV ?', N/m2, psf

RN/L RN/L unit Reynolds numbrl-; per m, per ft

V velocity; m/sec, ft/sec

a ALPHA angle of attack, degrees

BETA angle of sideslip, degrees !
%

PSl angle of yaw, degrees

PHI angle of roll, degrees
%

p mass density; k_m 3, slugs/ft 3

Reference & C.G. Definitions

Ab , base area; m2, ft2

b _EF wing span or reference span; m, ft

c.g. center of gravity

LREF reference length or wing mean
aerodynamic chord; m, ft

S SREF wing ares or reference ares; m2, ft2 i

MRP moment reference point

D4RP moment reference point on X axis

" "J_4KP moment reference point on Y axis

2MRP moment reference point on Z axis i

b base

/ i local
- s static conditions

t total conditions
= free stream

t,

I
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NCM_CLA_/RE (Continued)

_-Axis S_ste,.

_%DSAC
, SYMBOL SYMBOL D_ 17_0_

CN norm-l-force coefficient; normal force
qS

CA CA axial-force coefficient; axial forceqS

Gy CY side-force coefficient; side force
qS

CAb CAB base-force coefficient; base force
qS

-Ab(Pb - p.)/qS

CAr CAF forebody sxi_l force coefficient, CA - CAb

Cm ClM pitchlng-moment coefficient; pitching moment

qs& (.
Cn CYN yawing-moment coefficient; yswin_ moment• qSb

CI CBL rolling-moment coefficient; rolling momentqSb

Stability-Axis Syste=

CL lift coefficient; llft _."qS

CD CD dxaE coefficient;
qS

% CDB base°drag coefficient; baaeqsClrs._

"' uCnf CDF forebody drag coefficient; CD - CDb t

Cy CY aide-force coefficient; aide forceqS

Ca ClM pitching-moment coefficient; pitching moment, qs&=
Cn CI_ yawing-moment coefficient; Mawingqsbm°ment ,_ ,!

C_ CSL rolling-manent coefficient; rolling momentqSb

' I_D L/D lift-to-drag r,tio; CL/C D '

i

I
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NOMENCLATURE (Continued) I

ADDITIONS TO STANDARD NOMENCLATURE

SADSAC I

SYMBOL SYMBOL DEFINITION i

6a AILRON aileron, total aileron deflection angle, degrees,
(left aileron-right aileron)�2

6e ELEVON elevon, surface deflection angle, positive
deflection, trailing edge down; degrees

6r RUDDER rudder, surface deflection angle, positive deflec-
tion, trailing edge to the left; degrees

i, PLI PLUMES solid plumes (Ref. figure 2a), as a parameter
PLUMES = 1 (plumes on), PLUMES = 0 (plumes off)

CN CN/A normal force coefficient derivative with ALPHA,
per degree

Cm CLM/A pitching moment coefficient derivative with ALPHA,
s per degree

Xac/£REF XAC/LR pitch aerodynamic center, -(CLM/A)/(CN/A)

CyB CY/B side force coefficient derivative with BETA, perdegree

C£8 CBL/B rolling moment coefficient derivative with BETA,per degree

CnB CYN/B yawing moment coefficient derivative with BETA,per degree

Yac/£REF YAC/L yaw aerodynamic center -(CYN/B)/(CY/B) for !
B sweeps, -(DCYNDB)/(DCY/DB) for _ sweeps

CN6e DCN/DE normal force coefficient due to ELEVON, per degree

CA6e DCA/DE axial force coefficient due to ELEVON, per degree

Cm_e DCLMDE pitching moment coefficient due to ELEVON, per

degree

DCYNDA yawing moment d_e to AILERON, per degree, (body

Cn6a axis)

7 I

i
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NOMENCLATURE (Concluded)

SADSAC

' SYMBOL SYMBOL DEFINITION

C£6 a DCBLDA rolling moment due to aileron, per degree, (bodyaxis)

Cy6 a DCY/DA side force due to aileron, per degree , (body axis)

Cn6r DCYNDR yawing moment due to RUDDER, per degree, (bodyaxis)

DCBLDR rolling moment due to RUDDER, per degree, (body
C£6r axis)

Cy6 r DCY/DR side force due to RUDDER, per degree

Cn6 B DCYNDB yawing moment due to BETA, per degree

C£68 DCBLDB rolling moment due to BETA, per degree

Cy88 DCY/DB side force due to BETA, per degree
%

' 8

" t
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CONFIGURATIONS INVESTIGATED

J

The following _ummarizes configurations investigated and nomenclature

used to designate their model components:

OT = BI9 C7 E2B F5 Mh N24 N8 R5 V7 W107 Tlo

P1 = PTh PT5 PT6; AI = AT6 AT7 ATll;

L = FL3 FLh; F = FR1

Config. Drawing

" S__ ComPonent Description Lines

BI9 Body VL70-0C0139

, C7 Canopy " VL70-000139

E23 Elevons 9L70-OOt139

9'5 Body Flap VL70-000139

j Mh Orbital Maneuvering System VL70-000139

N24 Orbiter SSMENozzles VLTO-OOOI40A

N8 OMS Nozzles VLTO-O00089B

R5 Rudder VL70-OOOI40A

V7 Vertical Tail VL70-000129

WI07 Wing VL70-OOOI39B

.f

--. TI0 External Tank VL76-O000hlB

I
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S12 Boosters (Solid Rocket) VL77-000036A

pLi Solid Plumes Defined in Model Dimen.

Attach Structure (Simulated)

AT11 Front Orbiter to External Tank VL72-000088D & 8_

AT6 Left Re.at Orbiter "to ExternPl Tank VL72-000088D & 89 _,

o

A_"7 Right Rear Orbiter to External Tank VL72-000088D & 89 i

AT8 Front SRB to ExternalT_nk VL72-000106 i

AT9 Rear SRB to External Tan]. VL72-000106

• PT 4 L02 Vent Line Fairing VL78-000031A '

91A

PT5 L02 Feed Line VL78-0000_
%

, PT6 LH2 Vent Line VL78-000031A

Feed Lines (from External Tank to Orbiter)

FL3 L02 Feedlines VL78- 000050

FLh LH2 Feedline VL78-000050

SRB Protuberances

PS1 Electrical Tunnel Fairing Sketch "SRB Electr. Tunnel" i
%

PS2 Attach Ring VL77-000036A
,4

PS3 Separation Rocket Fairing VL77-000036A

FR1 Umbilical Door Fairing VL78-000050

i
°.
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TEST FACILITY

The NASA-Ames 3.5-Foot Kypersonic Wind Tunnel is a closed-circuit,

blowdown-type tunnel capable of operating at nominal Mach numbers of 5, 7,

and i0 at pressures to 1800 psia and temperatures to 3400°R for run times

.to four minutes. The major components of the facility include a gas storage !

system where the test gas is stored at 3000 psi, a stora6e heater filled
4

With aluminum-oxide pebbles capable of heating the test gas to 3400°R,

axisymmetric contoured nozzles with exit diameters of h2 inches for Kener-

ating the desired Mach number, and a 900,000 ft3 vacuum storage system

which operates to pressures of 0.3 psia. The test section itself is an ( i

open-Jet type enclosed within a chamber approximately 12-feet in diameter

and h0-feet in length, ax'range_dtransversally to the flow direction.

A model support system is provided _that can pitch models through an :.

angle-of-attack range of -20 to +18 degrees, in a vertical plane, about

a fixed point of rotation on the tunnel centerline. This rotation point !

is adjustable from i to 5 feet from the nozzle exit plane. The model

normally is out of the test stream (strut centerline 37-inches from tunnel

t
centerline) until _he tunnel test conditions are established after which

it is inserted. Insertion time is adjustable to as little as i/2 second _

and models may be inserted at any strut angle.
|

A high-speed, analog-to-dlgital data acquisition system _is used to i

record test data on ma6netic tape. The present system is equipped to

measure and record the outputs from 80 transducers in addition to 20

channels of tunnel parameters.

11 _" i

I
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DATA REDUCTION

Aerodynamic forces and moments have been reduced to coefficient form
#

based on the follo,:,ingreference values:

bre f = total theoretical wing projected area = 0.2690 ft2

£ref = body length = 12.903 in

bre f = total wing span = 9.3668 in " r

I
The moments have been reduced about a reference moment center located • 1

t

at the external tank STA 9.89 (this is orbiter STA 2.38) on the external i
I

tank center line. i

All data are corrected for model base pressure effects. The _roupings

of the manifolded pressures along with their designated :symbols of the
L

effective base area, magnitude of the base areas, pressure coefficient

symbols, base/cavity axial-force coefficient definitions, and the orifice

number assignments are listed as follows:

Runs i through 18: i
L
i

Pressure Pressure

Base Area Area Area, Numerical Coefficient Orifice

Name _ Value - Sq: in S_mbol Number(s) !

OrbiterBaseUpper ABU i.31 CPBU 3
!

Orbiter Lower ABL 1.97 4
Base CPBL i

OMS Upper AOU 0.80 CPou i
(Reaene4) Base

OMS Lower AOL 0.52 2
(Extended) Base CPof'

12

I
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r , b

1

Orbiter Balance ABC 1.78 7 !
Cavity CPBc

o - ,

. L'xternal Tank AETI 3.99 CPBET I 5 i

,_ __ Base, inner ._" t
Base, outer ET0

Runs subsequent to no.18: _,

BaseOrbiterUpper ABU 2.30 _BU i i

Orbiter Lower _ 2.30 CPB L 2 TBase L ;

Orbiter Balance ABC i.78 3 I
Cavity CPBc

'f
External Tank AET I 3.99 Cp 4 !

Base, inner BETI o

External Tank k.32 Cp 5

_'.se, outer ABCETO BE_0 , '.

i
1

i
!

_t

., (

_ 13 v

I
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TABT_ I.
/

, r , r ,. _ I

J DATE ;15 OCT. 19T._ i"

TEST CONDITIONS

' REYNOLDSNUMBER DYNAMICPRESSURESTAGNATIONTEMPERATUR[

MACHNUMBER (petunitkmi_h) (pounds/sq.inch). , (delpees....Fahfanheitl

,- -. 7.3 2 x 106/f_ 2._ 170q°

,, =,

. J

J

i -, i ,, f

(.!
,, r ,,

,ii

I • I t i
i

BALANCEUTILIZED: ,,, MK XIV A (1 inch) ....... .

COEFFICIENT
CAPACITY: ACCURACY: TOLERANCE: i

NF _¢ls 1/2_ _ I
SF _.,.._,_0,9__ 1/_¢ ,
AF 100 pounds 1/2_

RM ' 2_0 in-oounds- ,- 1/2_ , ,

YM .... 660 _-_u_ls , 1/2. __

COMMENTS: i P

[_

1

ii i ii i i w
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TABLE III. - MODEL DIMENSIONAL DATA

MODELCOMPONENT: BODY- _19

, GENERALDESCRIPIlON: FuselaCe, Configu_tion 3, pee Rcelcwell Lines

_' VL70-0001398.

_. NOTE: Identical to BI7 except forebody.

Model Scale = 0.O10
----u i :

DRAWINGNUMBER: VLTO-O00139B
L ,J m

DIMENSIONS: FULL-SC_E MODEL SCALE

.: Length - IN. i 1290.), 12.903

Max. Width - IN. 267.6 2.676 ....

Max. Depth - IN. 2AL.5 2.L&5

Fineness Ratio _75 _Yi_

/ Area-_2

,, Ma_. Cross-Sectional " 386.67 0_'°7867

Planform i i ml

Wetted

Base
- _ i i |

,,

¢

\ c

r

t
L2¢
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TABLE III. - Continued.

MODEL COMPONENT: Canopy - C7 ' :
,,, L - .

• i

GENERALDESCRIPTION: Confi_tu_tlon3 per RockwelllinesVL70-000139 I
I

I

b

_ Model Scale = O.OlO
:1
:l

_ DRAWING NUMBER , VIi?O-000139

DIMENSION: FUI.L SCALE MODEL SCALE
o

,%

Le_th:(Xo --/_3_ 1_oXo -- 670) - :t,, _ +237 2.370

Max Width

: _. Max Depth (Zo = to Zo _-_ffl.) - in PS
FinenessRatio "

Area _

Max Cross-Sectlonal

Plonform

Wetted

i_se
-- i ii
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TABLE III.- Continued.

MODELCOMPONENT:ELEVON- E23

I
s

GENERALDESCRIPTION: Configuration3 per WI07 Roek_zellLines

VL70-OOOI39B,data for (i) of (2) sides

Model Scale = 0.010

DRAWINGNU_4BER: VLTO-OOOI39B

DIMENSIOI_S: FULL-SCALE MODEL SCALE

Area - Fr2 20§.52._. 0.02055

Span (equivalent).-IN. 353.3_ 3._33
t

Inb'd equivalent chord _ -!:1..4.78.L 1.1/_7

Outb'd equivalentchord ._ 5_.9_). _0.5_

Ratiomovablesurfacechord/
', totalsurfacechord

At Inb'dequiv,chord ... ..2Q.8. ,20,_

At Outb'dequiv,chord ../_00 ....,_00 :

SweepBack Angles, degrees

Edg _ " ", Le_ding e ....... 0.00 0.00

.... Tatli Edge '" "..... a
• ._ • -t' • • .= " " " D

.... ng :' .'.-I0.2A -I0.

Hingeline O.OO O.O0

AreaMoment(Nomaltohingeline}-FT3 15&8.07_ .._15&8
Product, of Area Moment

'r

" " i_ 19
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TABLE III.- Continued•

MODEL COMPONENT: P5 Body Flap

{
GENERAL DESCRIPTION: 3 Coni'igurationper Roch-mll Lines VL70-000139 !

I
I

.I

. Scale Model = 0.010

DRAWl NG NUMBER VL70-000139

DIMENSION: FULL SCALE MODEl. SCALE

Length- in 8&.70 0.a&70

/_aK Width- in 267.6 2.676

Max Depth

Fineness Ratio -:

' Areo - I;%2

Max Cros_-Sectlonal

Pla.fo_ ' _142.5 ..... O.01_25

Welled

Base 38,0958

.%

I

2O
,.

• i

, i
; ,I I i !
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TABLE III.- Continued.

i

MODEL COMPONENT: Ol_ Pod - M& _ _!
, .i J_ || ,J_ L ,

GENERAL DESCRIPTION** Confi_z_tion 3 per Rock_ll Lines VL70-000139 i
• u t ,, n, =' =" " _ ' I

. , n ,.±,,

NOTE: _ identica_l_to M37 except,intersection,to fuselage. !

Model Scele_= 0.010.

DRAWlNG NUMBER VL70-000139

DIMENSION: FULL SCALE MODE'L SCALE

f_ngth - IN .. 3/_6.0 3.h60

MaK Width - IN .108.0 _ 1.0E¢3...

Depth - IN _ !13 .0 _ _ 1.13_0 {
FirmnessRatio

| i ___ -- ,,, , i

Area - FT-2

Cross-Sectlonal
_ i _ i_a_m.immmm 4wlmm_w_e

Plot,form

Wetted
• _ J_

Base

1974014390-025



• ¢

/
!
t

TABLE III. - Continued.

MODEL CO_01_NT: N_ZZLES- N8

GEI_EP_LDESCRIPTION: Basic 0,_._Nozzleof Configul_tion2A per Rock_ellLines

VL70-O08306and VL70-OOOO89"B".Intersectiono£ nozzle exit planeand

nozzlecnnterllneat Xo = 1570.75,Yo = !99.25,Zo = 507.25

MODEL SCALE = O.010

DRAWItD NO. VL70-008306,VLTO-OOOOS9"B",SS-A00092

DIMENSIOtS i FULL SCALE MODEL SCALE
|

_;_ch ]Jo.

Length~ in.
4.

Gimbal Pointto Exit Pl_ne
w

' Throat to Exit Plane

Diameter_ in,

Exlt ._ O.50O

Inlet 28. OO O.280

Area_ ft2./Nozzle

Fodt 13,635 0.00136

Throat

Gimhel Point (station)--in. i '

x

y -+88.0 O.880

Z , _92.0 /,. 920 ,

' Null Position--deS. ,' f _,

Pitch 15°49' 15°49'
t

YGW (Outb'd) +12°17' _12°17' ,
22 _

t
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TABLE III. - Continued.MODEL C0,'._O!,_:hT:I._._N_ZZI_.I$- I_24

GENE,WALD'ESCitIFrION:Confic::rr,tion IA I75 !!ozzle,

_L_ -- - • ,_____

MODEL SCAI_ = Q,010..... ........

" _ DRA:_INONO. VL?O-OOO_.AOA,VLTO-,_r#1_

•DI_NS IO_ FULL SC?.LE MODEL ,,c_i'v_.__,

)_,ch No.

length ,-,in.

Gimbal Point to Exit Plane .___

Throat to Exit Plane

Diameter_ in.

Exlt 91,O00 0.910 i

Throat _-

Inlet

A_ma_ft 2. /Nozzle

Exit 45.16585 O.OOA52

'" Thro_t

Gimbal Point (st_tion)_in, ."

Upper Nozzle
x 1_5 _J,.450
_r _=o o
z _ _._'

lower Nozzles
X : 1468,16_96 1_.68170 '_

Null Position~deg. . _
?

Upper Nozzle
Pitch 16" 16°

_aw -------.-----0_ ..... 6"_'--'- _(" ,
I_wer Nozzles i

Pitch i0_ IO_

------c--- --3_ ]

, 23 ..
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TABLE III. - Continued.

MODEL CO:-_ONENT: Solld Plume - PLI I.

GEHERAL DiSCRIFI_ON: SSME silmtlated plumes from N2A nozzles to represent :

all 3 ermines at Z = 5-5 during exit trajectory " i

t

MODEL SCALE - 0.010 " -,

I_WIb_ b"u_.m-'_.:

COORDIP,A%'E:S-

Ratio of local plume radius Ratio of local ax/al d/stance i

to nozzle e_t plane lnten_l froa nozzle exit plane to nozzle ]

radius ex/t plane tnter_l radius

1.o5_ 0.057

- Z.gt,_ Z.Z22 i

2.772 2.250
'" !

r

3./,97 3.3A1 . i

_._o _.,p-.2 - i

,_._1 6.6&a

5.90'5 7.766

6.389 8.529

7.321 10.&96

7.861 11.699 i

8.136 12.330

8.672 13•602
I

8.937 14.367 i
-- i

9.20&. 1&.912

9.&.6& , 17.769

t

• B

DIMENSIONS: FULL SCALE MODEL SCALE I =iNozzle Exlt R_dlus_ in. &5.2 0.h52

I

1974014390-028



Y
¢

t

TABLE III. - Cbntinued.

M_)DEL COMPONEI#T: RUDDER - R5

GENERALDESCRIPTION: 2A, 3 and 3A Conflgu,'ationper RockwellLines !

VI,70-000095

.......

l'odel Scale _D.OIO
4

DRAWlNG NUMBER: VL70-000095

DIMENSIONS: FULL-SCALE MnDEL SCALE

; Area - FT2 " _ 106.38 0.0106 8

: Span (equivalent) - IN. ..._01.0 2.010

Inb'dequivalentchord 91.5R5 0._16 (

Outb'dequivalentchord " __ 0.508

Ratio_w)vablesurfacechord/
total surfacechord

At Inb'dequiv,chord O.&O0 0.400 { ,

At Outb'dequiv, chord 0.400 _ _O./iO0

Sweep Back Angles,degrees ;

Leading Edge - - 3h.83 3&.83 ii '
- TailingEdge 26.25 _;' _ ,
" ; c

Hingeline }_.83 _3&,83 _.
t

Area Moment(Normaltohinge line)-FT3 _ 000526
Product o_ Area and Mean Chord

C
t, [

• i25

I
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TABLE III. - Continued.

MODEL COMPONENTi [K_t_TF.q$91,1DF.OC.v'.r.TY,,qT_ - S12
i i ii i I _ ii I

i
GENERAL DESCRIPTION. CoM'l_u_tion :_A, Dlit_ fol" 11) of (_.)_,ldell,

i

per .Rock_-.ll I,_n.-_ VLT?-O'X_,36_
. _ n n i iiimmm .... • n I L

L_ I J Jill I __ I I I I _ ii i

- .Model Scale = 0.010 i
"- • ii J i i I i,i

VL72_
DRAWlNG NUMBER . VL77_6A i

DIMENSION: , FULL SCALE MOOEL SCALE
i i m m

t
• Length (Includes Mozsle) - 11. 17&l.O lT.&lO

al

Max Width (Tank D_us)- DI. 1/_2.__. 1./.23._. ,

Max Depth (Aft, Shroud) - 111. lCF2.0. 1.920,.. i

FinenmSRatio ?.O6771 "9:067"/1 i9

L I[ I_ '

Areo - l_ 2 : i

: Max Cross-Sectional 201.06193 0.03)1

Plonks "
|l _ _ ,- • L

Wetted

Bose
_ i i , _ |

WP.of BSRMCenterline (ZT') - IN. ____/_9_____ &.O0 ..

ra of Bsr__se (XT) - IN. _ _ 2.oo_,.... __
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TABLE III.- Continued. _'

MODEL COMPONENT: k_X,r,..,AL TANK - TIO
t.

GENERAL DE-SCRIPTION: Zxt.ornalQxygen Hydrogen Tz.nk,3 Configuration,*

per Rockwell Lines VI.7.8-OOOO&Iand _L72-O00088 "
i

............ _ ....... j

Model Scale = 0.010
' - VL72-000088

DIL_WI NG NUMBER VL78-0000ZI1

-" DIMENSION: FULL SCALE MODEL SCALE

Length - IN (Nose @ XT = 309) : 1865 _ 18.65

Mox Width (Dia) - IN. 321+ __;_.23_

Max Depth - - _ _ (.

. Finene. Ratio 5.75617 5.75617_ t

Areo - 1_2

Max Cross-Sect|onal 572.555 0.0573 •

Plonform

Wetted

Base

WP of Tank "Centerline iXT) IN. __: _.00.0 _.O0

1

"!

°,

!

t ¢ •

C
". f

8
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TABLE III.- Continued. !
|

MODEL COC_POHE_T:.__VERTICAL- V 7 "- - " - - ' -'-- i

GENERALDESCRIPTION: __f_:nt.:-r]i.p_.vertic_.ltai.l.,.do,ft_!e'_r._d-(;L5r£oilwith I"

NC_.F,:Same _ V_, but _ilh m:.niu_,latorhousinR,r_.m.oved.

Sc_le 0 010Mode_ = . .

D._WItIGNUMBER: VLTO-O00]39

D!PENSIONS: FULL-SCALE MODEL SCALE

TOTAL DATA

Area (Theo) Ft2 425.92 0.0&25 .i
•. Planform "--"-'-'-- I
Span (Theo) In _ 3_5-72- 3.i57--- 1
Aspect Ratio _ _1.675 .... !

Rate of "raper "--'0.-T67--,/ 0.-'5'37
Taper Ratio _ --07._--
SweepBack _agles,degrees

LeadingEdc_e 1,5.00o L5:'O00 '
TraiIing Edge _" _26-.-p_9..... (. )
0,25 Element Line _ __ ,

Chords:

Root (Theo)WP . _2=68.50 2.685
Tip (Theo)WP IOS.Z_7 I_ ........
MAC - 199.81 ]._._.9_8....
Fus. Sta..of ,25 ,MAC __ __ .....
W, P, of ,25 MAC __((C_ _ ..... _ ,
B, L. of .25 MAC 0_9 . __0.00 _

AirfoilSectlon )
LeadingWedge Angle Deg =_!0.000 I0,Oo0_._
TrailingWedge Angle l)eg _ .'!1,,9_) _ _I,_?-0

LeadingE%d_eRadius _- =_ 2.0 0.020 IVoidArea- .
BlanketedArea -- ___o:00__ o_.(x) )

, !

" ( "_,

c

l

I
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- TABLE III. - ContlnRed.

,VX)DELCOF_O,_ENT:WING-W!07 .......

GENERAL DESCRIPTIOn: Confi_uratlon 3 per Rock%_!l Lines VLTO-O(OI39B

, NOTE: Same,as I'/!03,except.cuff, airfoil and incidence a.nRle.

.... ,_ a J _ | , . . r ......

Model Scale = 0.010
__J _ • • .J[_ ¢.mL__ .m n , .........

TESTLNO,.. DWG.NO; vT,,7o-oooL3?_-

: DIMENSIONS: ,FULLTSCALE _DEL SCALE

TOTALDATA
"--A-_'he9. ) Ft2 "

Planform . 2690.oo _._
Span(Thee In. _936.68_ _S
AspectRatio 2.?_5 2.2oS----
Rateof Taper _ 1.177
TaperRatio _ O.20o O,2C_
DihedralAngle,de_'ees (@TE o£ Eleven) 3,500 " _ 3.500 __
IncidenceAngle,deg_es o.50o _.Q__%,_O.L_

: AerodynamicTwist,degrees +3.0C_9
{ SweepBackAngles,de_r._es ._.

LeadingEdg_ _ &5.000
= TraiIing Edge -i0..?_•• -i0_,_

0.25 Element Line _
Chords:

Root(Thee) _.P.O.O. 6_9.?& 6.892
Tip, {Thee) B.P, _ ..137.85- _"
MAC , ,4vL.e)
Fus.Sta.of.ZSMAC 'n,/ 6e9

•W.P.of .25 MAC _ ..-,_q_gZ-_.
B.L. of .25MAC , 387:I_ __

EXPOSEDDATA
" Area{Thee) Ft2 " 1752.29 0.1752

Span, (Thee) In. BPIO8 ,- - 72O.6P -'_.'_-
Aspect Ratio 2:05-_ _-"
Taper Ratio ,°. P451 O.PASI .
Chords

RootBPI08 562.&O 5.6:?AO --
Tip l.O0b _ -'1_._._

, MAC 393.03 3.9303

Fus. Sta.of .25 MAC
W,P,of .25MAC 30o,20

• " B.L. of .25 VAC 251.'/6- - '_.510- _
AirfoilSection (RockwellModNASA)

XXXX-64
,.- , ' Rootb - 0.10 0.10

_1_ i l m , A IL

' _: _ T|p b = 0.12 0.12
T I I I __ m .J_ :

i Datafor (1) of (2) Sides

_ LeadlnaEdgeCuff_Planfo_mAr_a Ft_ lJ._,_.__ u.oA_ "" ,.
t_i Leading EdgeIntersects FusM. L. @St,a _ __._

_ LeadingEdgeIntersectsWing@ Sta _o,_.A _!0._)3__
I
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TABLE III. - Continued.
!

!

MODEL COMP(_E_IT: Attach Struct_e - AT_ } IiGENERAL DESCRIPTION: RiRht Rear= 0rbiter'to External Tank
I'

L

MODEL SCALE = O.O10

DRAWING NO. VL72-OOOO88B + %%72-000089 NOTE: Use first drawing for location and
- second drawing for detail of struts

DPMENSIONS:

First Strut : FULL SCALE MODEL SCALE

Diameter in. (Approx.) " 1 '_ O.O10
Fwd Location, in.(Attach to Orb.)_ ""

, Xo-

x, _13_ 13.o7
I _ 2o5_ .. . m.58 -_

Approximate Aft Location, in. (Attach to Orb. )

Xo _, _n_ n.ov . . {x, 185s.... 18.58 "

(Rote: This strut is the mirror l,z_age ;. '
of Strut AT7)

Second Strut

Diameter, in. (Approx.) 1 O.OIO ILocation, in.

x, _ z)_8- __20.58 • _ i
(Note: This is a Cross-Brace Strut) [

!
J

, _

}

\ :1

Y
%, ;

, ?

30:

i
I
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; ' TABLE iii. - Continued. L.j •

_ODEL CO_V_OtlEhT:Attach'Stru=ture - AT7

GE}_AL DE3CFIPTION: Left Rear,.Orbiter'to___External T_R 1
'IF

_ M_EL SCALE = 0.010-+
4

DRAWI_k_NO. VL7 -O00088B + VL72-_0089 NOTE: Use first drawlng for location and

-' ' I . second drawingFujj,SCALEf°rdetailMoDELOfstrutSScALE. !

FO_ARD A'Fi'ACHPOI_S
" Orbiter _o T_nk " 't

Number of Struts i I

! D_or _. (A_.) ' " -_'--"% o.olo !
i Location in.- i

• Xo i ; _ ....!_.o7_ _.58 _ '
o

•i Orbiter to SRD

Number o£ Struts ( t
Diameter :hl. -_-= ----- " "

• _tion in. --_ }

X0 ._ -,
v8 _- - :

e Tank to S_Number of Struts
!' Diameter in. _ ;

. l_c_tion in. _ .......

[

' Orbiter te Tank -, ' i
.." .Number of Struts 1 ' 1 .

Dia_rte_ in. (Approx.) -----I-- _"-- 0.O10 - .

Location in. (Approx.) .... I
1107 11.07

i _: Orbiter tO SRB
\! ,, Number of Struts' ' _- -= ..........

!,_ Die_eter in. ,, . __ __............
" 'Location in.

;. X_ _ _ .

Tank to _R_

D_metor in. "----'------ :- +-- --'-" :
+ Location in. --'------ +
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' TABLE III. - Continued.

MODELCOMPG_t._: Attach Structu_ - AT:8 }

GE_.RAL DF_CRIFrION: Front, SRB to External Tank
1

g

}DDEL SCAI>:= 0.010

DRAWI_ NO. VL72-00106

__I_I_IO._B: f FULL SCALE MODEL SCALE

t%)t_RD ATTACH POINTS -,
" Orbitor to Tank

_er of Struts
Dla_,et er in.
Location in.

'. Orbiter to SRB

Number of St_ts i
Dimmer cr in.
Location in. !

Xo ........ (-
XO

O Tank to ,%RB ;
Number of Struts (3 to each SRB) "6 6
Diameter in. (Approx) _ 0.06
Location in. "

X_s 947 9. _7

Orbiter to Tank' _ _,
•l_ber of Stru_s
Diameter in. -'---'----'-" t
Location in. _ '

' 1
t

O_blter to SRB
Number of Struts

Dia_e_er in. ------------ .-
Loc_tion in. ,

Xo • ,
Xe ,

[" t,., Tank to SI_ . .
Number of Struts ,.
Diameter in.

1 }

i
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TABLE III. - Continued. I.

}'ODELCOI.EOIT£NT:Attach Sti-acttu'e- AT9

GE}_RAL D_SCEIPTION: . RearA SRB to Dhternal Tank

@
t

}©DEL SCALE = 0.010

DRAWI;_ NO. VL72-OO

, _r%DIMEr_IONS: PULL SCALE L_DEL SCALE

FO_IAP.DATTACH POIt_2S

(h'biterto Tank
h_mber of Struts
Diamcter in.
Location in. -

I;
Orbiter to SKB

Number of Struts
Diameter in. -'--"-- "

: Location J/z.

Xo

Xs . -

i T_nk to S_BNumber of Struts (3 to each SRB) 6 6

Diameter in. (Approx.) _ ......0-.66 ....
Location in.

._. 2o___.L8 m.58 '

.A£Z.,A_..T'I,_I:L;.£.O!I!Zl!
Orbiter to Tank "

Number of Struts _
Diameter ._n. "-'---'-------"

Location in. !

Orbiter to SRB i

Number of Struts .
Diameter in.

Location in.. _ ,_ .... --_- -
X0 , _,
Xll

\,

Tank to, SRB ,' _mber of Struts
• D_meter in. - ..............

Location in. ----

%

" 33

I

1974014390-037



¢

i

TABLE III.- Continued.

MODEL COMPONenT: Attach Structure - ATII

C_ERAL DESCRIPTION: Front, Orbiter to External Tank

MODEL SCALE= 0.010

DI_?ISIONS:

FULL SCALE MODEL SCALE

Number of Struts 2 2

Width of Each Strut 12_-- ,IZ5

Length of Each Strut 25 "---_LF_----- j
Location

Xo 391.0 __'._
XT 1132.0 11.32 :

.,. i r

NOTE: Configuration(ATII)iethe sameas eonflgurationAT5 except, legs are
12_ by 25 _nsteadof 6 inchesdiameter, i

f

3_

|

I
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TABLE III.- Concluded.
1

MODEL COMPONENTS: PT4, PTs, PT6, FL3, FL4, PSI_ £S2, PSi. ._'P'"_

' GENERAL DESCRIPTON: General dimensional data not applicable. .:_

description in "Configurations Investigated" section and in f:_'_re _.

m,ll i

l

35

!
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I

I /-- Sting access hole

Z

?

_ %_ Bue pressure
instrumentation
for runs 1 thru 18 "

Sting _cess bole --_\__

ii i

Base pressure t,

instrumentation

for runs subsequent

to 18

)

h. Bue pressure orifice locations

i Figure 2. - Concluded. ,'
i
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(b) Sideview of 0.010-scaleorbitermodel 139B,externaltank,sting, and strut
4

Figure 3. - Continued.

_6
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APPENDIX

TABULATED SOURCE DATA

i

i

I

I,

• ¢
Tabulations of plotted data are available on request from
Data Management Services.
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